Temperature sensitivity and drug encapsulation of star-shaped amphiphilic block copolymer based on dendritic poly(ether-amide).
The star-shaped amphiphilic block copolymer (DPEA-PCL-PNIPAAms) with different PCL block lengths was prepared through ring opening polymerization of epsilon-caprolactone (CL) initiated by hydroxyl end-capped dendritic poly(ether-amide) (DPEA-OH), and then coupling with carboxyl end-capped linear poly(N-isopropylacrylamide) (PNIPAAm-COOH) via an esterification process. The molecular structure was characterized by FT-IR, (1)H NMR, and GPC analysis. As the copolymer dissolved in water, the core-shell structural nanoparticle was formed as a micelle. The fluorescence, (1)H NMR, and dynamic light scattering (DLS) techniques were utilized to confirm the formation of micelles. The optical transmittance and US-DSC measurements demonstrated that the micelles performed the reversible dispersion/aggregation behavior in response to temperature through the outer PNIPAAm polymer shell. The micelles loaded with daidzein showed a very rapid drug release speed at temperatures above the lower critical solution temperature (LCST) due to the temperature-induced structural change of the polymeric micelles.